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(54) Waste disposal system 

(57) A waste disposal bin comprises therein a prod- 
uct for sanitising and deodorising the bin. The product 



comprises a solid carrier and a natural biocide such as 
tea tree oil. The bin may be adopted to deliver the bio- 
cide each time it is shut. 
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Description 

Field of the Invention 

[0001] This invention relates to a waste disposal sys- 
tem comprising a bin that has been treated to prevent 
proliferation of microorganisms. 

Background to the Invention 

[0002] Feminine hygiene waste, such as used sani- 
tary towels and tampons, and soiled nappies, are often 
disposed of in specialist bins. There are a number of 
companies which in turn offer a service relating to these 
bins. In some cases, the bin is collected after a service 
interval and replaced by an empty bin. The used bin is 
then taken to a central depot for disposal of the waste, 
and the bins are cleaned before being used in further 
service visits. Other companies remove the waste on 
site in a liner, then clean the bin and replace the liner. 
[0003] There is concern about the proliferation of mi- 
crobes within the bin, and it is felt that this may present 
a hazard to the customers and operatives of the service 
companies, and may also lead to the development of 
unpleasant odours. To combat this, a biocidal system is 
often used in the bin. Traditionally, this has been a liquid 
disinfectant, e.g. containing quaternary ammonium 
compounds, but this leads to an increased weight of ma- 
terial requiring disposal, and there are also concerns re- 
garding effectiveness ofa liquid system throughout the 
bin once the material has been absorbed into the sani- 
tary waste at the base. Ways of overcoming this include 
the use of gas-generating systems which produce, for 
example, sulphur dioxide which can then penetrate and 
disinfect waste throughout the bin. There is some doubt 
about the control of release of the gas, as well as health 
and safety concerns about sulphur dioxide. 
[0004] Up to 1 litre of a liquid disinfectant has tradi- 
tionally been used in each feminine hygiene bin. The 
disinfectant contributes significantly to the waste dis- 
posal problem and its cost. Thus, a low volume of liquid 
or a small volume of a solid would be preferable. How- 
ever, there are clearly issues relating to the ability of a 
low volume of sanitising material to penetrate through 
the large quantity of sanitary waste which may be 
present in a bin. 

[0005] In the field of disinfection, there is a general 
move away from chemical agents, due to concerns re- 
garding the effects of these chemical compounds, or 
their residues, on the environment. This has led to in- 
creased interest in the use of natural compounds as dis- 
infectants in certain sectors. A number of essential oils 
and plant extracts are known to be microbiocidal, for ex- 
ample eucalyptus oils, tea tree oil, pine oils and garlic 
extract. 

[0006] The anti-microbial nature of essential oils is 
well documented. Many have been used as traditional 
remedies for a number of years, and recently there has 



been an increase in interest in the use of essential oils 
in personal care products. Most of these are liquid or 
semi-solid products. The use of essential oil vapours to 
disinfect various systems is also well understood (see, 
s for example, GB-A-231 4025). 

Summary of the Invention 

[0007] According to one aspect of the present inven- 
10 tion, a product for sanitising and deodorising a waste 
disposal bin, comprises a solid carrier and tea tree oil. 
The solid carrier may be silicon dioxide, a granular ce- 
real, e.g. maize grits, or limestone granules. The product 
may be contained in any suitable dispensing device and 
15 a preferred device is a perforated plastics sachet. 
[0008] According to another aspect, a waste disposal 
bin comprises therein a product for sanitising and deo- 
dorising the bin, wherein the product comprises a solid 
carrier and a natural biocide. The solid carrier and bio- 
^0 cide may be as defined above. 

Description of the Invention 

[0009] Any suitable solid carrier may be used. Amor- 

25 phous silicon dioxide, by way of example, has the de- 
sirable properties of extremely small particle sizes (e.g. 
about 8 ujti) and a high surface area to weight ratio 
(greater than 450 m 2 /g). The use of this material pro- 
vides a means to effect the contact ofa small amount of 

30 active ingredient with a large volume of waste. A further 
advantage ofusing silicon dioxide is that products of this 
type have been reported as being lethal to a range of 
bacteria, perhaps by a desiccation mechanism, so that 
the carrier itself may also contribute to the anti-microbial 

35 nature of the system. However, other materials, such as 
limestone granules or cereal grains, may also be used. 
[0010] Any suitable natural biocide may be used. A 
natural oil such as tea tree oil is preferred. Experiments 
have shown that the volatile nature of natural materials 

40 such as essential oils means that bacteria can be killed 
by the action of the oil vapour. 
[0011] A bin of the invention may include a multi-dos- 
ing unit, activated by the opening and closing of the bin 
lid. Such a unit may dose a measured quantity of the 

45 active ingredient onto each piece of waste as it is placed 
in the bin. Suitable means for activating such a unit, and 
delivering the ingredient, will be readily apparent to 
those skilled in the art. A preferred system comprises a 
lid that incorporates a double flap design. As the lid is 

50 lifted, a flap perpendicular to the lid is raised to the top 
of the bin, thus hiding the contents of the bin from the 
view of the user. As the lid closes, the flap falls back into 
a vertical position at the back of the bin. Movement of 
the lid, and particularly the lower flap, is used to activate 

55 a dispensing device. The preferred device is a perforat- 
ed dispensing sachet, e.g. of a plastics material, which 
is located on the inside wall of the bin, behind the vertical 
flap; as the flap falls back, into the vertical position, after 
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use, the sachet is squeezed, pushing a small dose of 
the active ingredient through the perforations. The ac- 
tive ingredient then falls onto the freshly deposited 
waste and carries out the disinfection and deodorisa- 
tion. 

[001 2] A preferred embodiment of the sachet has ap- 
proximate dimensions of 250 mm by 50 mm and, with 
the back seam, of approximately 15 mm length, laying 
flat along the back, which gives the sachet a spring-like 
ability to re-inflate itself, ready for subsequent use. The 
sachet comprises one or more sets of holes through 
which the product may be dispensed, and which allow 
ingress of air following the dispensing phase. The holes 
may be covered during supply, for instance by a remov- 
able tape which is removed once the sachet is installed. 
The sachet may be held in place horizontally in the bin 
either by means of a suitable adhesive, such as double- 
sided sticky tape, or by means of a hanging device which 
fits under the back seam. 

[0013] The size of the sachet, the amount of silicon 
dioxide/tea tree oil mixture and the proportion oftea tree 
oil in the mixture can be altered depending on the 
number of doses required and the final use, such as 
feminine hygiene disposal or nappy bins. 
[0014] The active ingredient can be delivered in a 
number of formats. For example, a preferred version is 
the use of between 5 and 20g of limestone granules, 
containing a suitable aliquot of tea tree oil, enclosed in 
a porous plastics sachet. This is then placed into the bin 
at the beginning of the service interval and fills the bin 
with tea tree oil vapour, which then sanitises and deo- 
dorises incoming waste. 

[001 5] Further, rather than using a solid system, a bin 
may be dosed using a low volume of a concentrated tea 
tree oil preparation. This delivers the anti-microbial ef- 
fect and obviates the need for large volumes of liquid 
disinfectant. 

[0016] The following Examples illustrate the inven- 
tion. 

Example 1 

[0017] Various natural anti-microbial agents such as 
garlic extract, eucalyptus oil, orange seed extract and 
tea tree oil were absorbed onto silicon dioxide at a level 
of 20% (w/w), and then tested for their ability to kill a test 
bacterium. A 5 ml aliquot of an overnight culture of Sal- 
monella spp was allowed to soak into the upper surface 
of a number of sanitary towels. The test mixtures were 
applied to the impregnated towels by sprinkling 0.4 g of 
each onto the upper surface of individual towels. The 
towels were then placed in plastics boxes with loose- 
fitting lids and stored at room temperature for 7 days. 
The surviving bacteria were counted using standard 
microbiological techniques. The results showed that, of 
the mixtures tested, the tea tree oil and silicon dioxide 
mixture showed the greatest ability to kill bacteria ab- 
sorbed into sanitary towels. Similar results were ob- 
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tained for the ability of the tea tree oil and silicon dioxide 
mixture to kill other test microbes, such as Pseu- 
domonas, E. coli and Candida. Tea tree oil is thus the 
preferred material for use in this invention. 

5 

Example 2 

[001 8] Sanitary towels were inoculated with bacteria, 
dosed with the tea tree oil and silicon dioxide mixture 

10 described in Example 1 , and then placed in the plastics 
boxes at room temperature, as in Example 1 . At various 
time intervals, towels were removed from the boxes, and 
the surviving bacteria were counted. The results 
showed that the effect of the mixture is not immediate, 

15 and that more than 5 days' contact time with the biocidal 
mixture is required. However, between 5 and 8 days, the 
number of bacteria fell very sharply, to below the detec- 
tion limit. 

20 Example 3 

[001 9] Experiments were conducted to test the effect 
of varying the total amount of mixture used and to study 
the effect of changing the percentage of oil present in 

25 the silicon dioxide. Experiments were carried out using 
the methods described above, and the towels were left 
at room temperature for 30 days. The results showed 
that it is possible to control bacterial numbers with 
halfthe original amount oftea tree oil, and that this can 

30 be done both by reducing the size of the dose whilst 
keeping the concentration the same, or by reducing the 
percentage of tea tree oil in a similar sized dose. 

Example 4 

35 

[0020] A bin was constructed, with a dispensing sys- 
tem as described above. Sachets were made of poly- 
ethylene, and the dosing technology was tested, with 
repeated use. 

40 [0021] Each day, towels were numbered with the 
elapsed time for the experiment, inoculated with bacte- 
ria as before, and then placed in the bin as in normal 
use. As each towel was placed into the bin, the move- 
ment of the lid caused a small dose of the active ingre- 
ss dient mixture to be released onto the waste. At the end 
of the experiment (35 days), towels were removed, and 
a number, representing varying contact times with the 
anti-microbial system, were analysed for numbers of- 
surviving bacteria. A control bin received no treatment, 
so to check the long-term survival of the bacteria in this en- 
vironment. 

[0022] The results showed that the dosing system had 
worked effectively, in that no microbes were detectable 
on the towels in the treated bin throughout the duration 
55 of the trial, compared to counts consistently around 5 x 
10 5 colony-forming units/towel on towels in the control 
bin. It was interesting to note that the towel which had 
been in contact with the disinfecting system for only one 
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day still had significant levels of microbes, confirming 
the results found earlier that between five and eight 
days' contact time is required for the antimicrobial effect. 
[0023] In terms of microbiology, prior art technology 
resulted in a wide range of Gram-negative bacteria 
counts (using MacConkey agar). The material from the 
base of the bins had typically been soaked in the liquid 
disinfectant and, as a result, microbial counts from these 
samples were around 6 x 10 2 to 3 x ^colony-forming 
units/towel. However, higher up in the bins, total counts 
between 1 x 10 8 and 9 x 10 9 colony-forming units/towel 
were encountered. When using the present invention, 
there was no such variation ofmicrobe numbers, with 
counts ofbetween 6X10 4 and 9 x 10 6 colony-forming 
units/towel from all samples analysed. This showed that 
the new system was capable of consistently reducing 
the numbers of potentially hazardous Gram-negative 
bacteria throughout the use cycle of the bin. 

Example 5 

[0024] Sanitary towels were inoculated with bacteria 
as before, and then suspended in jars above, and not 
touching, Petri dishes containing 1 ml of tea tree oil in a 
number of forms: absorbed onto amorphous silicon di- 
oxide, absorbed onto a granular cereal carrier (coarse 
maize grits), or in the liquid form. The jars were sealed 
and stored at room temperature for 20 days. At the end 
of the experiment, the number of surviving bacteria in 
each of the towels was measured. In the control towel 
which was not exposed to tea tree oil, 9 x 10 7 colony- 
forming units/towel were recovered, whilst in each of the 
three towels exposed to the tea tree oil preparations, no 
bacteria were detectable. 

[0025] Experiments have also shown that the all the 
effects described are common for both so-called 'stand- 
ard' and 'pharmaceutical' grades of tea tree oil. 
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product is contained within a dispensing device. 

7. A bin according to claim 6, wherein the dispensing 
device is a perforated plastics sachet. 

5 

8. A bin according to claim 6 or claim 7, wherein the 
device releases the biocide on closure of the bin. 

9. A bin according to any preceding claim, wherein the 
10 biocide is in liquid form. 

10. A bin according to any preceding claim, wherein the 
biocide is tea tree oil. 

'5 11. A product for sanitising and deodorising a waste 
disposal bin, comprising a solid carrier and tea tree 
oil. 

12. A product according the claim 11 , wherein the car- 
20 rier is as defined in any of claims 3 to 5. 

13. A perforated plastics sachet containing a natural 
biocide. 

14. A sachet according to claim 1 3, wherein the biocide 
is tea tree oil. 

15. A sachet according to claim 13 or claim 14, wherein 
the biocide is in a powder form. 

16. Use of a natural biocide to sanitise and deodorise 
a waste disposal bin. 
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Claims 40 

1. A waste disposal bin comprising therein a product 
for sanitising and deodorising the bin, wherein the 
product comprises a natural biocide. 

45 

2. A bin according to claim 1, wherein the product 
comprises a solid carrier. 

3. A bin according to claim 2, wherein the solid carrier 

is silicon dioxide. so 

4. A bin according to claim 2, wherein the solid carrier 
is a granular cereal. 

5. A bin according to claim 2, wherein the solid carrier ss 
is limestone granules. 

6. A bin according to any preceding claim, wherein the 
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